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DETAILED ACTION 
Claim Rejections - 35 (JSC § 102 

The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - (b) the invention was patented or described in a printed 
publication in this or a foreign country or in public use or on sale in this country, more than one year prior to 
the date of application for patent in the United States, or (e) the invention was described in (1) an 
application for patent, published under section 122(b), by another filed in the United States before the 
invention by the applicant for patent or (2) a patent granted on an application for patent by another 
filed in the United States before the invention by the applicant for patent, except that an international 
application filed under the treaty defined in section 351(a) shall have the effects for purposes of this 
subsection of an application filed in the United States only if the international application designated 
the United States and was published under Article 21(2) of such treaty in the English language. 

Claims 1, 3-7, 9, 11, 15, and 17-20 are rejected under 35 U.S.C. 102(b) as being 
anticipated by Nakajima (U.S. 2002/0020840). 

With respect to claim 1, Nakajima teaches a method of passivating a 
semiconductor device comprising the steps of placing a semiconductor device in a 
chamber, the semiconductor device having a first type of transistors and a second type 
of transistors (paragraph 92); introducing a first passivation gas (plasma hydrogenation 
process using N 2 0, N 2 , or NH 3 , paragraph 91) and a second passivation gas (SiH 4 , N 2 0 
or N 2 , and NH3, paragraph 91) into the chamber, wherein the first passivating gas and 
the second passivating gas are adapted to passivate the first type of transistors and the 
second type of transistors, respectively (both gases are adapted to passivate both types 
of transistor); and heating the semiconductor device to a temperature for a period 
sufficient to passivate the semiconductor device (paragraph 91). 

With respect to claim 3, Nakajima teaches a method according to claim 1, 
wherein the first passivating gas is H 2 or N 2 (N 2 , paragraph 91). 
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With respect to claim 4, Nakajima teaches the method according to claim 3, 
wherein the second passivating gas is H 2 0 or NH 3 (NH 3 , paragraph 91). 

With respect to claim 5, Nakajima teaches the method according to claim 1, 
wherein the first type of transistors are PMOS transistors and the second type of 
transistors are NMOS transistors (thin-film PMOS and thin-film NMOS transistors 
comprise a CMOS device, paragraphs 52 and 92). 

With respect to claims 6 and 15, Nakajima teaches the method according to 
claim 1, wherein the first and second passivating gases are different gases that are 
introduced into the chamber simultaneously (SiH 4 , N 2 0 or N 2 , and NH 3j paragraph 91). 

With respect to claim 7, Nakajima teaches the method according to claim 1, 
wherein the first passivating gas (N 2 0, N 2 , or NH 3 , paragraph 91) is introduced into the 
chamber and the semiconductor device is heated to a temperature for a period sufficient 
to passivate the first type of transistors (200 to 500 °C, paragraph 91), and then the 
second passivating gas (SiH 4) N 2 0 or N 2 , and NH 3 , paragraph 91) is introduced into the 
chamber and the semiconductor device is heated to a temperature for a period sufficient 
to passivate the second type of transistors through a plasma CVD process (paragraph 
91). 

With respect to claim 9, Nakajima teaches the method according to claim 1, 
wherein the semiconductor device comprises a CMOS circuit of an active matrix display 
device (paragraphs 2 and 52). 
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With respect to claim 1 1 , Nakajima teaches the method according to claim 1 , 
wherein the first type of transistors are PMOS transistors (paragraphs 52 and 92) and 
the first passivating gas is H 2 or N 2 (N 2) paragraph 91), and the second type of 
transistors are NMOS transistors (paragraphs 52 and 92) and the second passivating 
gas is H 2 0 or NH 3 (NH 3l paragraph 91). 

With respect to claim 17, Nakajima teaches a method of passivating a 
semiconductor device, said method comprising providing the semiconductor device 
having first transistors of a first type and second transistors of a second type different 
from the first type (paragraph 92); placing the semiconductor device in a chamber; and 
passivating the first and second transistors with first (plasma hydrogenation process 
using N 2 0, N 2 , or NH 3 , paragraph 91) and second passivating gases (SiH 4 , N 2 0 or N 2 , 
and NH 3 , paragraph 91), respectively; wherein said passivating comprises introducing 
the first and second passivating gases into the chamber; and heating the semiconductor 
device to a predetermined temperature for a predetermined period sufficient for the first 
and second passivating gases to passivate the first and second transistors, respectively 
(paragraph 91). 

With respect to claims 18 and 19, Najakima teaches that the first and second 
passivating gases are different gases that are introduced into the chamber 
simultaneously (SiH 4 , N 2 0 or N 2 , and NH 3 , paragraph 91). 
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With respect to claim 20, Nakajima teaches that the first transistors are PMOS 
transistors, the second transistors are NMOS transistors (paragraphs 52 and 92), the 
first passivating gas is N 2 , and the second passivating gas is NH 3 (paragraph 91). 

Claims 13, 14, 16, and 21 are rejected under 35 U.S.C. 102(e) as being 
anticipated by Tanabe et al. (U.S. 6,723,665). 

Regarding claims 13, 14, and 16, Tanabe et al. teaches a method of passivating 
a semiconductor device, said method comprising placing a semiconductor device in a 
chamber (101 in Fig. 9(a)), the semiconductor device having a first type of transistors 
(PMOS) and a second type of transistors (NMOS— column 14, lines 39-45, column 18, 
line 62); introducing a first passivating gas (H 2 ) and a second passivating gas into the 
chamber (H 2 0— column 16, lines 26-42), wherein the first passivating gas and the 
second passivating gas are adapted to passivate the first type of transistors and the 
second type of transistors, respectively; and heating the semiconductor device to a 
temperature for a period sufficient to passivate the semiconductor device (column 16, 
lines 26-42; heating the sample in the presence of H 2 /H 2 0 inherently passivates the two 
types of transistors, as disclosed in the instant specification on page 3, lines 29-32). 

Regarding claim 21, Tanabe et al. teaches a method of passivating a 
semiconductor device, said method comprising providing the semiconductor device 
having first transistors of a first type (PMOS) and second transistors of a second type 
(NMOS — column 14, lines 39-45, column 18, line 62) different from the first type; 
placing the semiconductor device in a chamber (101 in Fig. 9(a)), and passivating the 
first and second transistors with first (H 2 ) and second passivating gases (H 2 0— column 
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16, lines 26-42), respectively; wherein said passivating comprises introducing the first 
and second passivating gases into the chamber; and heating the semiconductor device 
to a predetermined temperature for a predetermined period sufficient for the first and 
second passivating gases to passivate the first and second transistors, respectively 
(column 16, lines 26-42; heating the sample in the presence of H 2 /H 2 0 inherently 
passivates the two types of transistors, as disclosed in the instant specification on page 
3, lines 29-32). 

Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

Claim 10 is rejected under 35 U.S.C. 103(a) as being unpatentable over 
Nakajima (U.S. 2002/0020840) in view of Lane (U.S. 6,670,289). 

Nakajima teaches the method as claimed in claim 1 (note 35 U.S.C. 102(b) 
rejection above), but does not teach that the chamber maintains a pressure between 5 
atmospheres and 20 atmospheres. 

Lane teaches a method of annealing transistor devices in hydrogen and nitrogen 
(column 3, lines 10-11) to repair fabrication-induced damage (column 3, line 4) and 
hydrogenate dangling bonds (column 2, lines 1-4), at pressures between 10 and 25 
atmospheres (column 3, line 24). 
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Therefore, at the time of the invention, it would have been obvious to one of 
ordinary skill in the art to modify the method of passivating a semiconductor device as 
taught by claim 1 and Nakajima by performing the passivation at a pressure between 5 
and 20 atmospheres, as taught by Lane, to obtain the invention as specified in claim 10. 
The motivation for doing so at the time of the invention would have been to perform the 
passivation at lower temperatures for shorter periods of time, as expressly taught by 
Lane (column 3, lines 58-62). 

Double Patenting 

Claim 12 is objected to under 37 CFR 1.75 as being a substantial duplicate of 
claim 8. When two claims in an application are duplicates or else are so close in 
content that they both cover the same thing, despite a slight difference in wording, it is 
proper after allowing one claim to object to the other as being a substantial duplicate of 
the allowed claim. See MPEP § 706.03(k). 

Allowable Subject Matter 

Claim 8 is allowable for the reasons presented in the Office Action dated 
3/22/2005. 

Response to Arguments 

Applicant's arguments filed 6/21/05 have been fully considered but they are not 
persuasive. 

In the response filed 6/21/05 (see pages 8-10), Applicant amended claim 1 to 
include the limitation "wherein the first passivating gas and the second passivating gas 
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are adapted to passivate the first type of transistors and the second type of transistors, 
respectively." However, since Nakajima teaches that both gases work together in 
different steps to passivate both types of transistor, the first passivating gas and the 
second passivating gas are necessarily adapted to passivate the first type of transistors 
and the second type of transistors, respectively. 

Furthermore, in response to Applicant's arguments on page 10, paragraphs 3, 4, 
and 6, the phrase "passivating gas" is taken to mean any gas that assists in the 
passivation process, which includes gases used to form passivating layers and gases 
that act as hydrogen carriers. On page 3, lines 29-32 of the instant specification, 
Applicant discloses that "it is believed that the passivating gases H 2 0/N 2 or H 2 0/ H 2 not 
only provide hydrogen atoms which bond with the broken bonds of silicon, but also 
diffuse into the poly-crystalline Si thin film to passivate the poly-Si grain boundaries 
thereby overall providing a more robust device." In the instant specification, the gases 
H 2 0/N 2 or H 2 0/ H 2 act as carriers for the hydrogen that bonds with the silicon to 
passivate the devices. Therefore, in Nakajima, the gases SiH 4 , N 2 0, NH 3 , N 2l and N 2 0 
(see paragraph 0089) are all considered passivating gases, and Nakajima teaches 
examples of different passivating gases being introduced simultaneously and also the 
first passivating gas being introduced before the second passivating gas. 
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Conclusion 

THIS ACTION IS MADE FINAL. Applicant is reminded of the extension of time 
policy as set forth in 37 CFR 1.136(a). 

A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within 
TWO MONTHS of the mailing date of this final action and the advisory action is not 
mailed until after the end of the THREE-MONTH shortened statutory period, then the 
shortened statutory period will expire on the date the advisory action is mailed, and any 
extension fee pursuant to 37 CFR 1.136(a) will be calculated from the mailing date of 
the advisory action. In no event, however, will the statutory period for reply expire later 
than SIX MONTHS from the mailing date of this final action. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Heather A. Doty, whose telephone number is 571-272- 
8429. The examiner can normally be reached on M-F, 8:30 - 5:00. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Carl Whitehead, Jr., can be reached at 571-272-1702. The fax phone 
number for the organization where this application or proceeding is assigned is 571- 
273-8300. 
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Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). 
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